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Academic and Industry Collaboration – A Literature Review
Abstract
As part of a larger project determining best practices for establishing and maintaining effective,
sustainable, collaborative relationships between academic and industry professionals, this
review will outline the available materials and, conversely, the multiple gaps that exist regarding
course content, methods of teaching, and practical experience relating to preparation for careers
in engineering and engineering technology. Currently, there is no clear agreement on which
principles and practices best enable industrial partners and academic institutions to establish
and maintain mutually-beneficial partnerships. In fact, there is no clear definition in the
literature of what a mutually-beneficial partnership entails, across the full range of educational,
research, and professional development and service activities carried out within the engineering
and technical community. The authors of this paper established informally that educators in both
engineering and engineering technology are often challenged by this lack of research on sound
recommendations regarding collaborative efforts. This paper is intended to be the start of a
larger systemic literature review.
Introduction
To date, no broad, holistic studies have been conducted on best practices for maintaining multifaceted relationships between industry and academia. There has been some research on
collaboration between industry and academia, but it is far from complete, and usually focuses on
the software and computing industries. There have been some studies centered specifically on
research collaborations, but many of them were conducted outside of the United States, and
therefore are limited in applicability due to differing cultures, academic structures, and
government and regulatory environments. Some studies examined industrial involvement in
capstone projects, but these studies focused primarily on what was being done in the classroom
and its immediate impact on students. In our literature search, we have instead focused on
several different areas that are relevant to this study: research partnerships, curricular
partnerships, and other interactions between industry professionals and academics. This search
expands on our prior work on industry-academia collaboration1, which summarized various types
of collaborations and examined their origins. Some of these collaborations were sponsored by
governments, while others grew more organically as individual companies and universities
established relationships. Those sponsored or facilitated by governments were, naturally,
strongly impacted by the country in which they arose, as different countries had different
perspectives on the role of government in the economy, society, and academia. As previously
stated, however, many existing studies of these collaborations focus on different purposes of the
relationship between industry and academia1. Some of these purposes include research
partnerships, industry advisory boards, and various efforts to provide students with authentic
engineering experiences (e.g., sponsored capstone projects, co-op programs, and internships).

Literature Review
With the knowledge that research on a variety of aspects has taken place, this concentrated
literature review aimed instead to focus on areas critical to these authors. Of particular interest
were research partnerships and those relationships where industry provides input into curricular
partnerships, especially relationships centered around engineering and engineering technology
programs. A final section of this brief review will outline areas that may benefit from further
research that were found while searching for existing studies on this area of focus.
The references used to compile the literature review for the three critical areas were searched
using keywords such as: academic industry partnerships, academic industry collaborations,
academics and research, college industry partnerships/affiliations, etc. The articles procured
using these keywords were then filtered according to relevancy of focusing mainly on
engineering and engineering technology university/school programs with special emphasis for
universities/school in the United States of America. Though, a few references for research done
outside of the United States was used due to the relevancy of the research done and because
similar research was limited in the United States. References that were used in searched articles
as well as aritcles which cited certain works were also reviewed for relevancy. Lastly, references
were further filtered towards those with dates from the past ten years in order to include the most
up-to-date literature. However, a few references prior to the ten year cutoff were used due to
relevancy and lack of research within the ten year span.
Research Partnerships
The importance of research involving industry-academia collaboration was recognized as early
as the late 1990’s, especially in software and computer science2. Professionals in both industry
and academia realized that they had to cooperate to solve issues inherent to their work
environments. Studies continue to focus on the computing field3, which is linked to a higher
employment rate of students from those fields upon graduation. Although the issues confronting
industry and academia in longer-lived programs such as mechanical and electrical engineering
are similar to those encountered in computing, most academic personnel lack extensive
experience in industry, and are less familiar with what industry needs in a recent graduate. This
difference in experience has hindered the general awareness that further research in this area is
necessary to aid students in making a smooth transition into industry following four or more
years in an academic setting.
Some research does exist on the process of that transition, as experienced by students. Baytiyeh
and Naja4 identified “communication, responsibility, and self-confidence” as key challenges
facing recent graduates, skills which the graduates themselves suggested would have been better
developed by increasing collaboration between schools and firms. Additionally, the high value of
industry placement for students who completed thesis projects was further established by
Kovalchuk et al.5, who noted that previous professional experience directly correlated with
employability, and thus that merely increasing the availability and emphasizing the importance

of experiential learning was a key part of equipping students to be part of the workforce after
graduation.
Wohlin et. al.6 lend some insight on which factors make an industry-academia relationship more
likely to be successful, identifying support from company management and an emphasis on onsite collaboration with a champion representative as some of the most important contributors.
These factors are corroborated by Garousi, Petersen, and Ozkan7, who include ensuring
management engagement and the presence of a champion in the list of best practices most
commonly recommended by members of these projects. The energy industry is becoming one
such example of industry leading industry-academia relationships, in part due to a large
percentage of the workforce, especially within that the utility and electricity sectors, nearing
retirement age8. This situation has led many energy companies to seek out ways to attract and
prepare students to fill this need for talent8. As such, industry itself becomes one of the most
powerful influences for enabling partnerships with academia. By making opportunities for
experiential learning more readily available to students prior to their entry into the workforce,
companies may thus better equip future employees with the skills and experiences needed to
succeed after graduation.
Curricular Partnerships
The inclusion of experiential elements into engineering curriculums has long been a focus of
research, but it is only in the last decade that programs including these components have been
developed9 and their effects on students researched to any extent10,11. These experiences take a
number of different forms, but may be categorized into three broad classifications: capstone12,
co-op13, and internship programs14. Much of the available research in this area is focused on
computer software and development programs, necessitating further research on curricular
partnerships between other areas of engineering and engineering technology.
While most recent studies combine engineering technology students with engineering students in
general or ignore engineering technology students altogether, researchers have found slight
differences in these student populations15,16,17,18. Historically, engineering technology students
have been taught using more hands-on pedagogy, with a greater emphasis on practical learning
experiences19, while the engineering curriculum evolved from a theoretical pedagogy based in a
learning environment that did not place as high of a priority on experiential learning. However,
recently, this has changed: programs in both engineering and engineering technology have begun
to spotlight experiential learning. In fact, accreditation bodies such as ABET20,21 have
recommended an experiential component as part of all bachelor’s and even, if appropriate,
associate’s degrees in both engineering and engineering technology.
The changing curriculum, the corresponding update of ABET criteria, and the redevelopment
and adjustment of pedagogy thus motivate this research, as making experiential learning
opportunities more available requires someone to provide the experience. Strong collaborations
in the computing field between industry and academia have resulted in significant strides in

student educational quality, including an improved ability to bridge graduation and begin a
successful career. Existing research does suggest that more industry involvement in curricular
development is needed, as there is still a gap22 between what industry expects23 and what recent
graduates are perceived to deliver24. For example, the manufacturing sector has seen recent
changes in the form of digital upgrades and the addition of artificial intelligence to advanced
manufacturing25 requiring students to now be more tech-savvy to succeed in this field25.
Increased involvement from industry, in this case and many others, would ultimately be
beneficial both for meeting curricular recommendations and for appropriately equipping
graduates to enter the workforce.
Furthermore, evidence suggests that senior management engagement within a business is one of
the main drivers of industry-academia collaboration in curriculum design26,27, suggesting that
industry itself is most poised to affect the changes it requires. Personnel in engineering and
engineering technology recognizing differences in their approaches, however slight,
collaborating with industry to appropriately modify their curricula, and developing and
maintaining relationships to continue this collaboration would likely result in similar outcomes
within their respective fields as those seen in computing.
Before that can be done, though, a more complete understanding of what students in these fields
need and how those needs should be addressed is required. There are several unique challenges
in applying the information derived from industrial collaborations in academic curricula. Desha
et. al.28 assert that there is a “time lag dilemma,” wherein the standard process of assimilating
new regulations and guidelines into the educational process takes far too long for the resulting
curriculum to be effective. Certain partnerships between industry and academia have also caused
the development of narrowly-focused qualifications concentrated only on one engineering field,
which limits the ability of students to transfer skills between different industries and makes such
programs unattractive to higher-achieving graduates, despite the increased availability of work
placements and funding for lecturers for the university29. Although there are solutions available
for some of these issues. Desha et al.28, for instance, describe a “rapid curriculum renewal”
approach to assist educators in addressing their risk exposure to likely shifts in industry), not all
of them are so easy to resolve.
Other Interactions
The synergy of academia and industry has two basic components. The first is the formal
component, which is comprised of interactions in academic settings, such as capstone projects, or
internships and co-op experiences. The other is the informal component, and literature
documenting these relationships and interactions is difficult to find. The researchers have
contemplated these issues for some time, and through previous work, found that professional
societies provide some means for academics and industry professionals to interact in an informal
setting1,30.

With this interaction in mind, there are a few more issues to consider, first and foremost being
the likelihood of academics to be a member of a professional society in the first place. Based on
prior research currently in review, academics in engineering technology tend to have a large
amount of industry experience and potential for professional society membership and continued
interaction with their peers. Further work in this area focuses on students and their affiliations
with professional societies31, and the subsequent effect of that affiliation on their identity within
the engineering community.
Ansmann et. al.32 mentions that membership in a professional society is a powerful form of
networking, which was found to be one of the most robust predictors of both actual and
perceived career success. Furthermore, as was found by Godwin and Lee33, perceived success
and competence are themselves correlated with the strength of a student’s identification as an
engineer. This implies that the greater the opportunity for students to join a professional society
and the greater amount of informal peer interaction between industry and academia, the more
likely that those students will be able to identify as an engineer throughout the course of their
education and thus establish a successful career in the field later on.
Such informal approaches to helping students better prepare for industry, however, may not
necessarily arise only in the form of networking at the professional level. One unique method
involves a summer school program that students may sign up for in lieu of an internship34, which
arose as part of a Chinese university-industry-government collaboration that sought to address
concerns that opportunities for students to keep up with new technologies were lacking34. The
program aimed to provide students with the latest industry technical training and the opportunity
to work on actual industry engineering projects34; such initiatives would not only allow students
to stay on top of changing technological trends in industry, but also to apply these technologies
to actual engineering projects as a valuable experiential learning option.
Discussion
Tonso35 shares that learners who do not identify with engineering eventually move out of the
engineering field. Seymour & Hewett36 assert that identity and learning are interconnected,
supporting Tonso’s35 conclusion that as an individual transforms from novice to experienced,
they move from being peripherally involved in a discipline to identifying with that community.
Ultimately over time the individual identifies with the area in which they work, and therefore
students approaching the end of their studies are generally more able to identify as an engineer.
Defined as someone who is competent in a field requiring functional knowledge of technical
concepts37,38,39.
The importance of being part of the community and the interaction between academics and
industrial professionals on that feeling of identity throughout a student’s studies cannot be
stressed enough. Research shows that engineering technology students were generally left out of
the engineering community until the last ten years. In that time, however, they have assimilated

into the community, enabling more of them to take on positions with “engineer” in the title and
to take on more responsibility than they were historically given40,41. Thus, in order to enable
more students to better fulfill the needs of industry post-graduation, it is crucial for them to be
allowed to identify as engineers throughout their education and careers, whether through
informal extracurricular interactions as described previously, or through curricular design.
However, a large amount of the responsibility for enabling these pathways in the first-place falls
on industry, rather than academia. Experiential learning is critical in adequately preparing
students for the workforce later on, but many of the factors that enable the successful
relationships that make those opportunities available fall on the industrial, rather than the
academic, side. This holds true in terms of both research partnerships and curricular design,
especially in the sense that strong engagement and initiative from industry is often correlated
with successful industry-academia relationships.
Ultimately, industry cannot expect academia to produce the ideal workforce without a significant
amount of collaboration. Although the attitude and initiative of academic representatives is key42,
it is also the primary responsibility of management in the industrial setting to dedicate the
resources and engagement required to nurture existing industry-academia relationships, allowing
both parties to derive maximal benefit from those interactions. Communication is key; without a
clear idea of what industry requires from graduates entering the workforce, no amount of
curriculum restructuring or pedagogical change will adequately prepare students for the
transition out of academia. As the importance of experiential learning continues to rise, the
importance of establishing these relationships will rise with it.
Conclusion and Potential for Future Work
This review has provided a clear understanding that organizations such as ABET and
professional societies find capstone and similar end-of-program projects that encourage synthesis
of student knowledge to be beneficial. However, research on the varying formats of these end-ofprogram projects or even intermediary techniques and the effects of that variance on the ultimate
benefit conferred by the project is lacking. As summarized in Table 1, there are several gaps in
the three critical areas focused on in this literature review paper. Future research would benefit
from a deeper comprehension of what a student gains through group work, as well as
understanding those students that express frustration with such learning environments.
Furthermore, as college programs are undergoing modifications to their curricular structures,
research into what industry professionals are looking for in a new hires from engineering and
engineering technology programs is crucial. Engineering and engineering technology students
are often erroneously combined together when in fact they are two distinct programs producing
graduates suited to their own specializations. As such, potential further researc into
research/curricular partnerships catered towards engineering and engineering technology
programs respectively, would need to be looked into since these two programs do not fit into one

mold. Additioanlly, there is little research on academia and industry collaborations in an
informal setting. Informal settings would help nurture connections between academia and
industry in order to promote lifelong learning for students upon graduation and throughout their
time in industry.
Section
Research Partnerships
Affiliated Papers [2, 3, 4, 5, 6, 7, 8]

Gaps in
Research

Lack of extensive
experience in industry
and less familiar of
industry needs for recent
graduates.

Curricular Partnerships
[9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29]
Available research is
focused more on computer
software and not other
areas of
engineering/engineering
technology.
Changing curriculum and
making experiential
learning opportunities
more available calls for
ones to provide this
experience. More
industry involvement in
curriculum development
is therefore needed.

Other Interactions
[1, 30, 31, 32, 33, 34]

Literature
documenting informal
relationships between
academia and
industry. Little
research on academics
and industry
professionals to
interact in an informal
setting.

Table 1. Summary Of Gaps In Research
References
[1]

[2]
[3].

[4]

Peters, D. and A. Lucietto. A Survey Of Types Of Industry-Academia Collaboration. in
ASEE 123rd Annual Conference and Exposition. 2016. New Orleans, LA.
Wohlin, C., et al., The success factors powering industry-academia collaboration. IEEE
software, 2012. 29(2): p. 67-73.
Sherman, S., I. Hadar, and G. Luria, Leveraging organizational climate theory for
understanding industry-academia collaboration. Information and Software Technology,
2018. 98: p. 148-160.
Baytiyeh, H. and M. Naja, Identifying the challenging factors in the transition from
colleges of engineering to employment. European Journal of Engineering Education,
2012. 37(1): p. 3-14.

[5]

[6]
[7]

[8].

[9]
[10]
[11]
[12].
[13]
[14]

[15]

[16]
[17]

[18]

[19]
[20]

Kovalchuk, S., et al. Transitioning from university to employment in engineering: The
role of curricular and co-curricular activities. American Society for Engineering
Education.
Wohlin, C., et al., The Success Factors Powering Industry-Academia Collaboration.
IEEE Software, 2012. 29(2): p. 67-73.
Garousi, V., K. Petersen, and B. Ozkan, Challenges and best practices in industryacademia collaborations in software engineering: A systematic literature review.
Information and Software Technology, 2016. 79: p. 106-127.
Weagle, D., D.B. Ortendahl, and A. Ahern P.E., Universities and Industries: A Proactive
Partnership Shaping the Future of Work, in 126th ASEE National Conference. 2019:
Tampa, FL.
Harrisberger, L., Experiential Learning in Engineering Education. 1976.
Banks, S., et al., Focus on EMPLOYABILITY SKILLS for STEM Workers - Points To
Experiential Learning, S.I.T. Force, Editor. 2015, STEMconnector: Washington, D.C.
Moon, J.A., A handbook of reflective and experiential learning: Theory and practice.
2004: Psychology Press.
Hauhart, R.C. and J.E. Grahe, Designing and Teaching Undergraduate Capstone
Courses. 2015: John Wiley & Sons.
Tran, V.D., The effects of cooperative learning on the academic achievement and
knowledge retention. International Journal of Higher Education, 2014. 3(2): p. p131.
Sivananda, S., V. Sathyanarayana, and P.B. Pati. Industry-Academia Collaboration via
Internships. in Software Engineering Education and Training, 2009. CSEET '09. 22nd
Conference on. 2009.
Berhan, L. and A. Lucietto, Engineering vs. Technology: Toward Understanding the
Factors Influencing the Academic and Career Pathways of African American Students, in
CONECED, ASEE, Editor. 2018: Arlington, VA.
Grinter, L.E., Engineering and Engineering Technology Education. Journal of
Engineering Technology, 2014. 31(2): p. 8-11.
Lucietto, A.M., et al., Engineering Technology vs Engineering Students Differences in
Perception and Understanding, in FIE Frontiers in Education Annual Conference, I.-.
FIE, Editor. 2017: Indianapolis, IN.
Lucietto, A.M., A. Scott, and F. Berry, Engineering Technology Students: Do they
approach capstone courses differently than ohter students?, in ASEE - Continuing
Professional Development Division, A. CIEC, Editor. 2018, ASEE: San Antonio, TX.
Lucietto, A.M. and L.A. Russell, STEM Educators: How They Teach. Journal of STEM
Education: Innovations and Research, 2018(Summer 2018).
ABET. Criteria for Accrediting Engineering Technology Programs, 2018 – 2019. 2019;
Available from: https://www.abet.org/accreditation/accreditation-criteria/criteria-foraccrediting-engineering-technology-programs-2018-2019/.

[21]

[22]

[23]

[24]
[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

ABET. Criteria for Accrediting Engineering Programs, 2018 – 2019. 2019; Available
from: https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accreditingengineering-programs-2018-2019/.
Kövesi, K. and P. Csizmadia, Skills and Competencies for Innovators: New Priorities and
Requirements for Engineering Graduates. Training Engineers forInnovation, 2018: p. 6384.
Ramadi, E., S. Ramadi, and K. Nasr, Engineering graduates’ skill sets in the MENA
region: a gap analysis of industry expectations and satisfaction. European Journal of
Engineering Education, 2016. 41(1): p. 34-52.
May, E. and D.S. Strong, Is engineering education delivering what industry requires.
Proceedings of the Canadian Engineering Education Association (CEEA), 2006.
Edinbarough P.E, I., A. Olvera, and J. Gonzalez-Rodriguez, Development of a Senior
Design and Internship Integrated University-Industry Collaborative Program to Address
the Skills Gap in Advanced Manufacturing, in 126th ASEE National Conference. 2019:
Tampa, FL.
Almi, N.E.A.M., et al. Software engineering education: The gap between industry's
requirements and graduates' readiness. in 2011 IEEE Symposium on Computers &
Informatics. 2011. IEEE.
Plewa, C., V. Galán-Muros, and T. Davey, Engaging business in curriculum design and
delivery: a higher education institution perspective. Higher Education, 2015. 70(1): p.
35-53.
Desha, C.J., K. Hargroves, and M.H. Smith, Addressing the time lag dilemma in
curriculum renewal towards engineering education for sustainable development.
International Journal of Sustainability in Higher Education, 2009. 10(2): p. 184-199.
Wedekind, V. and S. Mutereko, Higher education responsiveness through partnerships
with industry: The case of a university of technology programme. Development Southern
Africa, 2016. 33(3): p. 376-389.
Peters, D.L. and S.R. Daly. Why Do Professionals Return to School for Graduate
Degrees? in American Society for Engineering Education. 2012. San Antonio, TX:
American Society for Engineering Education.
Lucietto, A.M. and D.L. Peters, How Professional Society Membership is Affected by
Returning Student Status, in 2015 ASEE Annual Conference & Exposition, ASEE, Editor.
2015: Seattle, Washington. p. 10.18260/p.24196.
Ansmann, L., et al., Career development for early career academics: Benefits of
networking and the role of professional societies. Patient education and counseling, 2014.
97(1): p. 132-134.
Godwin, A. and W.C. Lee, A cross-sectional study of engineering identity during
undergraduate education. 2017.

[34]

[35]

[36]
[37]

[38]

[39]
[40]
[41]
[42]

Tang, Y., Y. Deng, and S.M. Lord, Novel University Industry Engineering Education
Cooperation Program: Open Summer School co-organized by SEU, Xilinx and ICisC, in
126th ASEE National Conference. 2019: Tampa, FL.
Tonso, K.L., Engineering Identity, in Cambridge Handbook of Engineering Education
Research, e. Aditya Johri and Barbara M. Olds, , Cambridge University Press, 2014,
ISBN: 978-1-107-01410-7., Editor. 2014, Cambridge University Press. p. 267-282.
Seymour, E., Talking about leaving: Why undergraduates leave the sciences. 2000:
Westview Press.
Litchfield, K. and A. Javernick‐Will, “I am an Engineer AND”: a mixed methods study
of socially engaged engineers. Journal of Engineering Education, 2015. 104(4): p. 393416.
Lucietto, A.M. and D.L. Peters, Engineering Technology Graduate Students:Role
Professional Societies Have in Their Formation, in ASEE Annual Conference, ASEE,
Editor. 2017, ASEE: Columbus, OH.
Meyers, K.L., et al., Factors relating to engineering identity. Global Journal of
Engineering Education, 2012. 14(1): p. 119-131.
Lucietto, A.M., Identity of an Engineering Technology Graduate,, in 123rd ASEE Annual
Conference & Exposition, ASEE, Editor. 2016, ASEE: New Orleans, LA.
Lucietto, A.M. Who is the engineering technology graduate and where do they go? in
Frontiers in Education Conference (FIE). 2016. Erie, PA: IEEE.
C. Wohlin, et al., Success factors powering industry-academia collaboration in software
research. IEEE Software 2011. PP(99)(1).

